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PURPOSE: To form a two-step recess, in which a misregistration is not generated, 
by a method wherein when a wide recess is formed in a GaAs MESFET or 
the like and a narrow recess in the lower part of a gate is formed in the wide 
recess, the position of the two-step recess is determined by one alignment. 

CONSTITUTION: A nitride film 2 is grown on a GaAs substrate 1 and the upper 
part only of a wide recess is etched away except the lower part of a gate. 
The substrate 1 is etched using this film 2 as a mask and the wide recess except 
the lower part of the gate is formed. Then, after an oxide film 3 is grown, 
a resist 4 is applied and an etchback flattening is performed until the film 
2 is exposed. Then, dry etching is performed on the condition that an etching 
rate in the film 2 is sufficiently higher than that in the film 3 and the film 
2 is removed. Then, the substrate surface other than the gate part is masked 
with a resist 5 and the substrate 1 is etched to form the recess in the lower 
part of the gate. 




(54) COMPOUND SEMICONDUCTOR DEVICE 
(11) 5-13446 (A) (43) 22.1.1993 (19) JP 

(21) Appl. No. 3-166653 (22) 8.7.1991 

(71) NIPPONDENSO CO LTD (72) TAKAMASA SUZUKI(3) 
(51) Int. CI 5 . H01L21/338 f H01L29/812,H01L21/20 



PURPOSE: To provide a compound semiconductor device capable of constituting 
a transistor, which undergoes no change in characteristics, such as an electron 
mobility and the like, in a wide temperature range and is suitable for a high- 
speed and high-frequency circuit. 

CONSTITUTION: An I-type GaAs buffer layer 12 and an I-type A/GaAs barrier 
layer 13 are formed on a semi-insulative GaAs single crystal substrate 11 and 
a multilayer structure obtainable by forming alternately I-type GaAs layers 
141 to 146 and delta doped-layers 151 to 155, which are constituted by doping 
Si to the surfaces of these layers 141 to 146, on the layer 13 is formed. More- 
over, a barrier layer 16 and a cap layer 17 are formed on the multilayer struc- 
ture and after a gate electrode 21 is formed, n + layers 221 and 222 are formed 
by implanting, an impurity and a source electrode 23 and a drain electrode 
24 are formed, whereby field-effect transistor is constituted. 
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PURPOSE: To obtain a FET having uniform characteristics over a large area 
by a method wherein monocrystalline or poly crystal line islands are formed 
from two growth starting pints, the islands are brought into contact with each 
other and a gate is provided at the contact part between the islands. 

CONSTITUTION: A non-single crystal material (a non-nucleation surface) 102 
of a small nucleation density is deposited on a heat-resisting substrate 101 
and thereafter, non-single crystal material (nucleation surfaces) 103 are deposited. 
Then, P or N-type semiconductor regions 104 are formed with the surface 103 
as the starting points using an MOCVD method utilizing a difference between 
the nucleation densities of the surfaces 102 and 103 and are used as crystal 
islands A and B, Then, after an operating layer 105 is formed, each part of 
the surfaces, which do not include the contact part between the crystal islands, 
of the islands A and. B is removed and electrodes 106 are respectively formed 
on one part of an exposed part of each internal semiconductor region. Another 
electrode 107 is formed on each one part of parts, which are not exposed, of 
the internal semiconductor regions and include the contact part between the 
islands A and B. Thereby, an FET, which is actuated at high speed over a 
large area, can be formed. 





a: plan view, b: sectional view 
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